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funnel gage (of copper) and a Snowdon funnel gage (of 
japanned iron) gave almost identical totals, while during 
the winter the former gave 0.136 inch more per month. 
The rtnnual total was about 30 inches. During March 
and Apiil the shallow-funnel gage gave on the average 
0.087 inch more per month, during the five summer 
months 0.035 inch less, and during the remaining winter 
months as much as 0.150 inch less. Apart, from the 
winter months, when the differences were due mainly to 
snow, the differences were very small. The relative 
increase in the catch of the Snowdon gage from the 
spring to the summer months is associated with the 
general increase in the intensity of the rainfall. The 
Snowdon gage had therefore marked advantages in 
winter and in summer. There was, however, a sinal1 
defect due to the larger surface of the funnel which re- 
sulted in greater loss by evaporation: This was apparent 
only in March and April, when showers alternating with 
sunshine are a feature of the weather of the British Isles. 
Symons was satisfied that tfhe advantages of the Snowdon 
gage far outweighed this small defect: and this conclu- 
sion has been borne out by subsequent expenence. 

A series of comparative readings were subsequently 
made by Colonel Ward a t  Rossiniere, Switzerland, with 
two copper gages with the rims 1 foot, 6 inches above the 
ground and 9 inches apart. On 30 days during the 
period October, 1873, to February, 1875, the precipita- 
tion took the form of snow, which lay on the ground as 
soon as if fell. In each case the depth of snow was less 
than would fill the deep funnel. On these occasions in- 
dependent estimates of the precipitation were made by 
inverting the funnel over undrifted snow and measuring 
in the ordinary way after melting. The comparative 
readings for these days were: Shallow-funnel gage, 2.67 
inches; Snowdon funnel, 5.56 inches; and the inde- 
pendent methods, 5.43 i n c h e ~ . ~  It was concluded that 
good estimates of snowfall could be made by the me of 
the Snowdon funnel gage, and that serious losses re- 
sulted with the shallow-funnel gage. 

Among the numerous experiments with different types 
of gages carried out in the British Isles, no other com- 
parative readings appear to have been made with funnels 
of depths other than those already quoted.s Reference 
should, however, be made to the esperiments recently 
carried out by Mr. A. J. Bamford in Ceylon, using doep- 
funnel and shallow-fi;urnel gages! These expenments 
were made with special reference to losses by evapora- 
tion and to the use of bottles in gages, and they confirm 
in general the results already even. 

In  the experiments made in the British Isles using 
funnels of different depths, the differences in the catch 
have not been correlated directly with the strength of 
the wind, as in America? As a matter of fact some of 
the largest differences in the catch occurred with high 
wind, but in general there was little correlation between 
the differences and the strength of the winds. Possibly 
this is due to the gages in the British Isles generally 
being in a reasonably sheltered site, since the standard 
height of the rim of the gage is 1 foot above the ground. 

~~~ 

8 British Rdnfnll 1874 pp 39-40 
4 Bee Brltish Ra&fdl iS71‘ face 1;. 29. 
8 A summrvy of the &periments made in the British Isles L &en ‘p, the article on 

“The Develo maat of Rainfall Measurement in the Last Forty Years by Dr. H. R. 
Mlll British flainfall, 1900, pp. 29-41, although curiously the question oithe depth of the 
verdca~ tunnel IS not mentioned. 

8 The Meteorological Magazine, 1930, pp. 81-87. 
7 MONTHLY WEATHER REVIEW, July l W ,  vol. MI, pp. !B%B3. 

EARLY OPENING OF THE NEW YORK STATE BARGE CANAL 

By J. H. SPENCER 
[Weather Bureau Office, Buffdo, N. Y.] 

The New York State Barge Canal was officially opened 
this year on April 6, reported to be the earliest in 103 
years. The steamer H’illium Hengerer and three barges 
left Buffalo for New Pork with bonded wheat on the 7th. 

There was practically no ice in Lake Erie after March 
29. Navigation opened a t  Buffalo on April 3, with the 
arrival of the freighter Coralia from Detroit loaded with 
automobiles. The opening of navigation this year was 
12 days earlier than the average. 

These events reflect the mildness of the winter in this 
sectmion of the country. 

“MICHAEL SARS” NORTH ATLANTIC DEEP-SEA 
EXPEDITION, 1910 

Reviewed by KATHERINE B. CLARKE 
iReport on the scientific results of the Michael Sara North Atlantic deep-sea expedltwn 

1910. Edited by Sir John Murray and J. Hjort. Vol. I, Deposit Samples by J. Chum! 
ley, pp. 1-12; Physics1 Oceanoeraphy and Meteorology, by B. Helland-Hansen text pp. 
1-115, tables and plates pp. 1-102. Published by the Bergen Museum, Bergen, hrorway, 
1931.) 

This volume is the first in a series on the scientific 
results of the hfichael Sars expedition, a series which 
promises to be an exceedingly valuable contribution to 
the development of oceanography and associated sciences. 
Planned chiefly as a biological survey of the North Atlan- 
tic, a gratifying amount of geophysical and meterological 
data of real value was also obtained. Few persons are 
better qualified by knowledge and experience to write the 
discussion of these data than the eminent Norwegian 
oceanographer, Helland-Hansen. 

The section on physical oceanography and meteorology 
has two major divisions, the test and the tables and plates. 
The text is further outlined in 10 chapters which cover 
the following topics : Introduction, sea surface and 
air, subsurface temperatures, salinities and densities 
(methods), local variations in general, short-period oscilla- 
tions, the temperatures in the sea, salinities in the North 
Atlantic, stability, dynamics of the sea, and current 
measurements. The text is followed by an ample 
bibliography. 

The chief interest from a meteorological viewpoint lies 
in the discussions of sea and air temperatures, the inter- 
action of ocean and atmosphere, and diurnal, seasonal, 
and annual variations. Observations were made from 
June 3 to August 15, 1910. For purposes of statistical 
compilation these are divided into four series. On 
Deutsche Seewarte synoptic charts for each day of the 
cruise the position of the Michael Sars is shown. Accom- 
panying graphs give for each day the meteorological 
conditions observed on the ship. 

A very conspicuous positive correlation between surface 
temperatures and surface salinity was found. Regional 
variations were the chief cause for great variations in mean 
surface temperature. The daily period of surface tem- 
perature was not as evident as might be expected, but 
correlated closely with the amount of cloudiness, being 
more prominent with slight than with extensive cloudi- 
ness. A conclusion previously expressed by Helland- 
Hansen and Nansen, that variations in surface tempera- 
ture are primarily the result of displacement of the surface 
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layers and that the warming and cooling effect of the air 
upon the sea is of secondary importance, has been sub- 
stantiated by the results of this expedition. Mean air 
temperature was found to have a strong tendency to follow 
mean surface temperature. Only rarely was the differ- 
ence between the two as much as 2’ C. These differences 
though slight are of the utmost importance in atmospheric 
processes and necessitate the most careful observations of 
sea and air temperatures. The air was, as a rule, warmer 
than the sea by day and cooler by night, but 68 per cent 
of the averages give air temperatures lower than sea 
temperatures. Variations in humidity correspond closely 
to the variations in temperature differences between water 
and air. Moreover, variations in relative humidity coin- 
cide almost exactly with variations in absolute humidity. 

In the study of gain and loss of heat the author reaches 
the same conclusions as Harvey;l namely, that evapora- 
tion is the chief cause for the loss of heat from the sea, 
excess of outward radiation, and direct convection to the 
air being of secondary importance; and that the stronger 
the heating of the surface layers the less the heating of the 

1 Harvey M. A. Evaporation and Temperature Changes In the English Channel 
J. Marine 5101. Assoc., v. la, pp. Gi.WQ-, 1925 

subsurface layers, due to greater stability and hence 
lessened convection to lower levels. 

The study of seasonal variations was hampered by the 
fact that the author could find in literature only three 
cases where serial observations for deep offshore parts of 
the eastern North Atlantic have been taken at different 
seasons at the same geographical position. The author 
finds on the whole fair1 good indication of “direct 
agreement between annua f variations of the surface tem- 
perature toward the end of the winter and the tempera- 
tures for a considerable time (several months) afterward 
at  50 and 100 meters,” p. 61. 

Throughout the volume Helland-Hansen has amplified 
his discussion with results of his other observations, par- 
ticularly those made in the North Atlantic in collaboration 
with F. Nansen. It is regrettable that the publication of 
results of such expeditions are so delayed. Such delays 
may only be compensated for by thorough and careful 
studies of results, such as are exhibited in this publication. 
The whole volume serves to emphasize the necessity for 
cooperation between investigators in physical oceanogra- 
phy and meteorology and for the collection of more 
detailed and accurate marine meteorological data. 

BIBLIOGRAPHY 
C. FITZHUGH TALMAN, in charge of Library 

RECENT ADDITIONS 

The following have been selected from among the titles 
of books recently received as representing those most 
likely to be useful to Weather Bureau officials in their 
meteorological work and studies : 
Angstram, Andas. 

Das Angstrom-Pyranometer, Type 1930. p. 52G534. figs. 

Ergebnisse der Beobachtungen mit dem Davoser Frigorinieter 
in Basel. p. 541-564. figs. 24 cm. (Strahlentherapie, 39. 
Bd. (1931).) 

24 cm. (Strahlentherapie, 39. Bd. (1931).) 
Bider, Max. 

Bouasse, H., & others. 
Tourbillons, forces acoustiques, circulations diverses. 

1. Paris. 1931. xxiv, 422 p. figs. 255 cm. 

1931. 2 p. illus. 345 cm. [Manifolded.] 

Aneroid barometer and altimeter, their characteristics and 
use in mapping. With an ap  endix: The field use of the 
aneroid barometer, by G. 8. Cooper. Ottawa. i931. 
36 p. illus. 25 cm. (Canada, dept. inter. Topographic 
survey. Bul. no. 63.) 

RBcup6ration de l’humidite atmosph6rique. Alger. 1929. 
(Extr.: Rev. agric. de 1’Afrique du Nord.) 

Tome 

Davos. Physikalisch-meteorologiaches Observatorium. 

Field, R. H. 

Neukonstruktion des “ Davoser Frigorimeters.” [Davos.] 

Gineatous, G. 

7 p. 24% cm. 

Kirby, Harold Lewis. 
Analysis of meteorology as related to the operation of aircraft. 

Loa Angeles. [c1930.] 120, 14 p. front. illus. diagrs. 
26)$ cm. 

McAdie, Alexander. 
Clouds and the airman. p. 49-59. illus. 30 cm. (Nat. 

aeron. mag. Dec. 1930.) 
Sievert, Otto. 

Wetterkunde. Eine Anleitung a u  Wetterverstandnis und Wet- 
tervoraussage. Dritte vermehrte Aufl. Berlin. [1930.] 
168 p. figs. plate (fold.). 21% cm. 

[c1931.] x, 318 p. front. plates. 23 cm. 

Monaco. 
n. d. 16 p. fige. 25% cm. (Bull. de I’Inst. ocBan., 
No. 567. 10. f6v. 1931.) 

Talman, Charles Fitzhugh. 
Realm of the air; a book about weather. Indianapolis. 

Vallaux, Camille. 
Les derives antarctiques en surface et en profondeur. 

Van Orman, W. T. 
Preliminary meteorological survey for airship bases on the 

middle Atlantic seaboard. n. p. 1931. v. p. plates. 
28% cm. (For International Zeppelin transport corpora- 
tion, 52 Wall St., New York City.) [Typewritten.] 

Wagner, A. 
Klimatologie der freien Atmosphare. Berlin. 1931. 70 p. 

figs. 27 cm. (Handbuoh der Hlimatologie. Bd. I, Tell F.) 
Waitz, Karl. 

Die kosmischen Ursachen des Wettera. Leipaig. [c1930.] 
vii, 95 p. figs. 23% cm. 


